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Objectives: Macrophage (M) plasticity, allowing for transition of Ms from an inflammatory to a reparative phenotype, is critical for normal wound healing. In pathologic conditions, such as type 2 diabetes (T2D), wounds fail to heal owing to impaired resolution of inflammation. The mechanism(s) responsible for the persistent inflammatory M phenotype in T2D wounds are unclear. There is increasing evidence that epigenetic-based mechanisms control M function. These mechanisms include DNA hypomethylation that leads to overexpression of genes. The cyclo-oxygenase (COX)-2/prostaglandin E2 (PGE2) axis as well as upstream pathways including cytosolic phospholipase (c(PL) A2), involved in the release arachidonic acid, have been associated with chronic inflammation, however these pathways have not been examined in diabetic wounds. The purpose of this study was to investigate if epigenetic modifications alter gene expression of the COX-2/PGE2 and c(PL)A2 pathway leading to derangements in M inflammation in diabetes.
Methods: Using our murine model of wound healing, wound Ms were isolated from control and diet-induced obese (DIO) mice (n ¼ 40/group). Expression of miR-29B, c(PL)A2, COX2, and PGE2 were determined by qPCR. TGF protein was examined by ELISA. Standard phenotyping and killing assays were used to determine M function in DIO and control BMDM. Statistical significance was determined between two groups using Student t tests, and differences between more than two groups were evaluated by analysis of variance followed by Newman-Keuls post hoc test.
Results: We demonstrate that c(PL)A2 seems to be significantly upregulated in diabetic Ms and human diabetic monocytes. In addition, TGF is significantly elevated in DIO wound Ms in comparison to control wound Ms. Further, the increase in TGF stimulates miR-29B production, resulting in hypomethylation of the COX-2 gene and overexpression. Increased COX-2 in diabetic Ms significantly increased PGE2 levels in DIO wound Ms resulting inflammatory gene expression and impaired killing/phagocytosis.
Conclusions: In summary, these results demonstrate that the COX-2/ PGE2 pathway is increased in diabetic wound Ms by elevated TGF/miR29b that hypomethylate COX-2 and results in elevated PGE2 that drives M-mediated inflammation and impaired phagocytosis preventing wound repair. Objectives: The objective of this study was to identify the effect of two left renal vasculature occlusion strategies on the duplex ultrasoundassessed rheology and histology of the contralateral kidney.
Methods: Pigs were randomly assigned to one of two groups: left renal artery-only clamping (A group, n ¼ 8) or left renal artery and vein clamping (AV group, n ¼ 9). Bilateral renal parenchymal biopsy specimens were taken every 10 minutes for 90 minutes. Duplex ultrasound resistive index (RI) and pulsatility index (PI) were measured. Mixed models with normal distribution and first-order autoregressive correlation structure and generalized estimating equation models were used. Results are presented as adjusted means with standard errors, estimated proportions with standard errors, and line plots with 95% confidence intervals.
Results: RI and PI increased in the nonischemic kidney (Figs 1 and 2 ). In A group animals, RI values increased significantly (P < .01) after 30 minutes of ischemia and PI increased significantly (P < .04) from 30 to 60 minutes of ischemia. The number of histologic abnormalities was higher in A group than in AV group biopsy specimens. The percentage of lesions increased significantly after 10 minutes in A group nonischemic kidneys (P < .02) and between 50 and 80 minutes in AV group nonischemic kidneys (P < .01). Our finding that the nonischemic kidney experienced acute effects stemming from contralateral ischemia may help surgeons prevent acute kidney injury during vascular and urologic procedures. Moreover, simultaneous artery and vein clamping seemed to affect the occurrence of renal crosstalk, which was reflected in worsening perfusion, elevated resistive index and pulsatility index values, and a tendency for thrombi to form in control kidneys. In addition, renal clamping protocol affected the occurrence of histologic lesions.
Conclusions: The nonischemic kidney experienced acute effects stemming from contralateral ischemia, and the hilar clamping protocol seemed to affect the occurrence of renal crosstalk, which was reflected in worsening perfusion, elevated RI and PI values, and a tendency for thrombi to form in nonischemic kidneys. The analysis of acute histologic findings and Doppler ultrasound parameters indicated that RI and PI measurements may have predictive value in AKI. We believe that intraoperative Doppler ultrasound imaging can help to guide surgeons in determining tolerable ischemia times and the probability of AKI onset. Nevertheless, further clinical and experimental research is required to fully understand ischemia-reperfusion injury and renal crosstalk. Objectives: The long-term success of prosthetic vascular grafts for revascularization in peripheral arterial disease is limited by the development of anastomotic neointimal hyperplasia (ANIH). We have constructed a bioactive prosthetic graft material (BPGM) by coating polyethylene terephthalate with an antithrombogenic cryogel polymer layer capable of delivering biologic agents to human aortic endothelial cells in vitro. Our goal is to evaluate our hybrid prosthetic graft material in vivo using a rabbit carotid interposition bypass model. Methods: Our bioactive prosthetic graft material was synthesized by cryopolymerization of methacrylated alginate, methacrylated heparin, and ACRL-PEG-RGD, circumferentially coating 1.5 cm length by 2 mm diameter electrospun PET (ePET) grafts, and dipcoating in fluorescent small interfering RNA (siRNA) complexed with transfection reagent for 3 hours before implantation. A total of six rabbits were divided into two groups, with three rabbits receiving bare ePET dipcoated in fluorescent siRNA and three rabbits receiving cryogel-coated ePET graft material with fluorescent siRNA, to create an interposition bypass of the common carotid artery in an end-to-end fashion (Fig 1) . After 24 hours, rabbits were euthanized and bypass patency was assessed, with samples of the bypass taken at the proximal anastomosis, mid-graft, and distal anastomosis for frozen section to examine cell toxicity with hematoxylin and eosin staining. Confocal microscopy was used to visualize fluorescence, correlating with ability to deliver siRNA and transfect in vivo.
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Application of a Cryogel-Coated Prosthetic Vascular Graft Material for Delivery of Targeted Gene Therapies in a Rabbit Model
Results: All rabbits underwent surgery without complications postoperatively. Patency of the prosthetic grafts was equal between the two groups, with hematoxylin and eosin staining showing no increased cell toxicity in samples collected from rabbits receiving the cryogel-coated prosthetic graft material. Confocal microscopy demonstrated no difference in retained fluorescence between rabbits receiving cryogel-coated ePET compared with bare ePET graft, and no increased transfection of cells at 24 hours (Fig 2) .
Conclusions: Creation of the optimal prosthetic vascular graft remains elusive and demands a material that is biocompatible, responsive, and nonthrombogenic. We have constructed a modified prosthetic graft material capable of in vitro delivery of targeted gene therapies to modulate the inflammatory response leading to the development of ANIH, with comparable patency and biocompatibility in our large animal model. Additional optimization of our BPGM to achieve predictable and sustained release is needed to validate this as an effective and practical method to deliver biologic agents in vivo from a prosthetic graft material. Objectives: It has been well-established that type 2 diabetes is a disease associated with chronic, dysregulated systemic inflammation, particularly involving macrophages that constitutively secrete elevated levels of proinflammatory cytokines. Macrophages play a pivotal role in controlling inflammation following injury. Recent evidence suggests that intermediary metabolism alters gene expression, and thus function, in macrophages, providing a molecular link between metabolism and innate immunity. For example, changes in the levels of the metabolite and methyl donor S-adenosyl methionine (SAM) can affect the status of histone methyltransferase enzymes that trimethylate histone 3 at lysine residue 4 (H3K4me3), resulting in increased gene activation. Thus, we sought to identify specific metabolites, including SAM, and their associated epigenetic alterations that play a role in macrophage-mediated chronic inflammation in type 2 diabetes.
Methods: Diet-induced obese (DIO) mice were maintained on a 60% fat diet (HFD) for 12-18 weeks. Control mice were fed a 12% fat diet. Cross-section of the distal anastomosis in rabbits with bare electrospun PET (ePET) graft material compared with cryogel coated ePET. Confocal microscopy demonstrates no difference in retained fluorescence and no increased transfection of cells at 24 hours in cross-section of the distal anastomosis from rabbits receiving bare ePET graft material (left) and cryogel-coated ePET (right). With internal elastic lamina in green, fluorescent small interfering RNA in red and cell nuclei in blue.
